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Introduction 
Tracheostomy is commonly performed on criti- 
cally ill patients requiring mechanical ventilation for 
prolonged periods of time (1,2). Occasionally, decan- 
nulation of the tracheostomy can be a problem. 
Traditionally, it is carried out by replacement with a 
fenestrated tube and/or using progressively smaller 
tubes before decannulation. A tracheostomy button 
has also been used as an alternative method (3). The 
tube is finally removed if the patient tolerates the trial 
without evidence of airway obstruction or respiratory 
difficulty. 
However, failure of decannulation may occur due 
to unexpected upper airway problems. Recently, Law 
et al. recommended that all decannulation candidates 
undergo anatomic examination of the airways (2). 
We report four patients with tracheostomy who 
developed serious upper airway obstruction while 
decannulation was being performed. Laryngeal and 
tracheal lesions were recognized on fiberoptic bron- 
choscopies done at the bedside. These cases illustrate 
that using fiberoptic bronchoscopy, bypassing the 
traditional process of weaning, may be a better 
approach to tracheostomy decannulation. 
Case Reports 
CASE 1 
A 24-year-old morbidly obese female was admitted 
to the ICU for intra-abdominal sepsis secondary to 
previous gastrointestinal bypass surgery. She devel- 
oped respiratory failure with adult respiratory dis- 
tress syndrome (ARDS) 72 h post-operatively and 
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was translaryngeally intubated. She was placed on 
mechanical ventilation with positive end-expiratory 
respiration (PEEP) of 15 cm H,O for 10 days when 
she was tracheostomized with the anticipation of the 
necessity for prolonged mechanical ventilation. Due 
to sepsis complications, she spent almost 3 months on 
a ventilator before she could be completely weaned 
from it. She did well with a tracheostomy tube for the 
next 10 days. The tube was then replaced with a 
fenestrated one (Shiley, size 6) for speaking and 
weaning purposes. Two days later when the proximal 
opening was capped, she complained of suffocation 
and developed cyanosis with bradycardia and cardiac 
arrest. After unplugging the tube and artificial venti- 
lation, she was rapidly resuscitated. Emergency 
bedside fibreoptic bronchoscopy was performed. A 
web-like scar tissue formation was found immedi- 
ately below the vocal cords with a tiny 2 x 2 mm 
opening at the anterior aspect. The subglottic passage 
was almost totally occluded (Plate 1). The weaning 
attempt was given up and the patient was referred to 
an otolaryngologist. 
CASE 2 
A 15-year-old male suffered from multiple rib 
fractures and flail chest following a motorcycle acci- 
dent. He was intubated nasally and placed on 
mechanical ventilation. He was tracheostomized on 
the 24th day on the ventilator and was successfully 
weaned from it 1 week later. After he was doing well 
and able to maintain respiration, weaning of the tube 
was started with the progressive smaller tube replace- 
ment technique. When the patient was doing reason- 
ably well with a size 3 paediatric Shiley tube, it was 
decided to extubate the tube. Immediately after extu- 
bation, he developed asphyxia and stridor. The tube 
was reinserted via the stoma to relieve the symptom. 
Emergency fiberoptic bronchoscopy was carried out. 
A polyp (0.8 x 1 cm) with a stalk attached to the 
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Plate 1 Subglottic web-like scar. Left posterior concave portion is totally obstructed (large arrow) a 
opening at the right anterior with air bubbling (small arrow). 
md there is a tiny 
anterior wall just above the stoma was found 
(Plate 2). It was easily removed with forceps via 
fiberoptic bronchoscopy. The larynx appeared nor- 
mal and competent in function, and the trachea 
was decannulated following bronchoscopy without 
complications. 
CASE 3 
A 42-year-old male was involved in a motor vehicle 
accident and sustained multiple injuries. Laparotomy 
was performed for rupture of the duodenum. Post- 
operatively, he developed ARDS and required 
mechanical ventilation with PEEP. Tracheostomy 
was performed on the 22nd day on the ventilator. He 
was finally weaned from the ventilator 11 days later. 
After spontaneously breathing for 3 days, the tube 
was replaced with same size fenestrated Shiley tube. 
He appeared to do well until 24 h later when he 
suddenly complained of shortness of breath with 
desaturation. Fiberoptic bronchoscopy was done at 
the bedside and disclosed a 4 x 6 mm nodular granu- 
lation arising from the upper edge of the stoma 
covering and almost totally occluding the fen- 
estration of the tube (Plate 3a). The window 
reopened after advancing the tube slightly (Plate 3b). 
Since the endoscopic finding revealed a competent 
larynx and no evidence of significant obstruction 
throughout the upper airway, the decision was made 
to decannulate the trachea immediately after bron- 
choscopy. The patient tolerated the extubation well 
without complications. 
CASE 4 
A 22-year-old male sustained closed head injury 
and pelvic fracture after involvement in a motor 
vehicle accident. Craniotomy for epidural hae- 
matoma and external fixation for the pelvic fracture 
were performed. Post-operatively, he developed high 
intracranial pressure and required hyperventilation. 
Tracheostomy was performed on the 10th post- 
operative day. He eventually regained consciousness 
and was weaned from mechanical ventilation 2 weeks 
later. After observation for 72 h without respiratory 
problems, it was decided to replace the tube with a 
fenestrated Shiley tube with cuff, realizing that he 
might have a problem with aspiration. He was 
breathing satisfactorily until the proximal end was 
capped for speaking and testing of upper airway 
patency. He developed stridor and breathlessness 
immediately and was relieved soon after the tube was 
uncapped. Bedside fiberoptic bronchoscopy revealed 
two large granuloma arising from the bilateral vocal 
processes of the glottic rim obstructing the laryngeal 
passage (Plate 4). Weaning from the tracheostomy 
tube was abandoned and the patient was referred 
to ENT. 
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Plate 2 A round polyp (0.8 x 1 cm, large arrow) with blood and sputum on its surface has a stalk (small arrow) attached 
to the anterior wall just above the stoma. 
Plate 3 (a, left): After repositioning, the window (small arrow) was visible and away from granuloma; (b, right): The 
window of the fenestrated tube (star) was completely covered and occluded by the anteriorly located stoma granuloma 
(large arrow). 
Discussion obstruction (1). Even though most are mild and 
With or without clinical manifestations, airway self-limited, some of them are serious enough to 
complications following tracheostomies have been require lazer or reconstructive surgery. The incidence 
well documented. On laryngotracheal tomogram, of obstructive lesion on prospective and retrospective 
post-tracheostomy patients have been found to be examinations range from 20-67% in patients with 
frequently associated with some degree of airway long-term tracheostomy (1,2,4). The obstructions 
574 T-S. Lee and Y, Wu 
Plate 4 Two big appr 
posterior larynx. 
commonly occur at the sites in contact with cuff, tip 
of the tube and stoma, in addition to the laryngeal 
area in patients who had prolonged translaryngeal 
intubation before tracheostomy (5-7). They vary in 
degree and may present as granulations (58%) (2), 
nodulations, polypoids, tracheomalacia (2945%) 
(2,7), fibrosis, or scarring with constricture or steno- 
sis (1464%) (1,2,7). They can either progress or 
regress after extubation (6,7). However, for those 
patients who develop significant lesions before or 
during the tracheostomized period, decannulation of 
tracheostomy may induce problems. Using a fen- 
estrated and/or smaller tube in weaning protocol is 
good for functional assessment but can be time- 
wasting and occasionally unreliable and misleading. 
Without visualization, these traditional weaning 
techniques are semi-blind at best. There is no guar- 
antee of a competent airway. When the patient 
demonstrates that he can maintain adequate ventila- 
tion and control secretions, the decision of decannu- 
lation depends on the patency of the upper airway as 
well as a competent larynx to prevent aspiration. 
Sometimes the unexpected obstruction above the 
stoma as in Case 1 may result in a disaster when 
weaning with a fenestrated or small tube is 
attempted. The trial with progressive smaller tubes, 
as long as the size is enough for normal breathing, 
may give a false sense of security to decannulate it, 
dm (small arrows) at the 
even with the existence of an obstruction above the 
tube, as in Case 2. On the other hand, with a smaller 
tube, it can also delay the weaning with airway 
problems if secretions are tenacious and occurring in 
large amounts. It may be easier to clear the secretion 
with the tube out when the patient is able to produce 
an efficient cough with a larger natural airway. 
Fenestrated tubes are useful and desirable in some 
cases in terms of being able to speak, and for 
evaluation of airway patency above the tube. How- 
ever, a malpositioned fenestrated tube as in Case 3 
can cause total occlusion of the opening window by 
relatively insignificant granulation tissue and deter 
the attempt of extubation. In addition, excessive 
granulation around the window has been reported as 
a serious complication not uncommonly caused by 
this kind of tube (6). Weaning with a tracheostomy 
button appears convenient and feasible. Neverthe- 
less, maintaining an accurate position of a tracheo- 
stomy button can be difficult (8). Inward or outward 
dislodgement may cause a disastrous situation. The 
presence of an ill-located tracheostomy button, as 
well as a malpositioned cuffed fenestrated tube, may 
increase airflow resistance and fail the attempt of 
weaning in patients with marginal ventilatory reserve. 
In the light of high incidence of airway lesions in 
cases with tracheostomy following prolonged trans- 
laryngeal endotracheal intubation (1,2,7), overall 
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information about anatomical as well as functional 
status of the upper airway is essential, not only for 
decannulation but also for post-decannulation care. 
We believe that if these patients had been properly 
evaluated for upper airway prior to the decannula- 
tion attempt, the mishaps would not have occurred. 
The major advantages of fiberoptic bronchoscopy are 
direct visualization and assessment of the whole 
upper airway including larynx and trachea above and 
below the stoma. Under local anaesthesia, fiberoptic 
bronchoscopy can be performed transnasally or 
transorally or through the tracheostomy stoma or 
both, with the patient in the supine or sitting posi- 
tion. With precautions, the tracheostomy tube can be 
temporarily removed for thorough examination of 
the subglottic area and the stoma. Abnormalities, 
including complications from previous translaryngeal 
endotracheal tubes as well as tracheostomy itself, can 
be recognized easily under direct visualization. 
Lesions such as swelling, hyperaemia, erosion, 
maceration, granulation, malacia, fibrosis, stricture 
and stenosis of the laryngotracheal structures can be 
precisely evaluated. It thus clears the question regard- 
ing any existing obstructive lesions in the upper 
airway and incompetency of the larynx. 
The current report emphasizes the unanticipated 
problems during conventional methods of decannu- 
lation rather than the complications of tracheostomy. 
Even though the incidence of decannulation compli- 
cations may be low (9), they can be disastrous and 
life-threatening. Direct visual inspection with 
fiberoptic bronchoscopy may not only enhance the 
decannulation process, but also detect those correct- 
able lesions at an early stage. It is a relatively safe 
procedure and may be cost-effective if early decannu- 
lation followed by shortened hospitalization and 
prevention of late complication can be accomplished. 
With the availability of this fiberoptic instrument at 
the bedside, we suggest, in agreement with Law et al. 
(2) and Dane et al. (7), that fiberoptic bronchoscopy 
may be a better approach to the decannulation of 
tracheostomy and should be considered. 
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